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1 1 1 prn^sff 1 2 t«*.x*3 o , h£^&a 

^ 1 4 tf^-f 1 4KgSLfcttS&**t^r 

E^tt^^tr^ftoffffii^irtfT^o 

tt, «0b**^r 2 tr^-fffS J: 




v. 



tf r -f 4 -r tf x >f t coigiigm^tt T co* * r * 
[BMW 31 MJft^^^-fOJWBW^-Y^-fJP 

[BMW 4] *tJ»*irlf^-<o**«*o^ir^^J5 
£#3. 0 mmKitfcS: i 1 5St*« 3 1: 

Rtf 5>*vC^S r. t Sr»«i:-rs»*« 1 75?»*S4 
[BMW 6] fijE«C0<iift3mm^TTfcl?, 

LfcflK i* -y ft £St ffi £ n/^J^ iot« 
StufcSirtffi^o k g /cm 2 -GJ;nivW, 



at, 

(p) 3r£a>»W<OHL fiyEtrfrSXSi. 
«Jllfc±**tr^0>&SlBi:tf>IRk 2tt**tl!j**trT 

5«©*l»'*-irtfy-f«>*fflBKtt, fflSj^-Y^x^co 

t -tzm&m 7 7!?^fl*3i 9 ^i ± t^^^ 1 mcVM 
^^co^^hfr^US^i. 5mm£iLT-e*>0. «lb 

[ft**14l fiWa^ak*5V^T, fJE«^«lili:3mm 

• i"* BMW l 3 »cE«oWffl*?R^». 

[SHOlWttRH] 
[0 00 1] 
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[0 0 0 2] 

ftXg&ftSfcftK:, SBlc£RtfJBjft£ftfc*MIA 

mvtm* bbr««*m\ an • as^ra^sas, s 

[0 0 0 3] £©±3ftMttfc«BJfcU »«raH4»igA^ 

tf, 0 1 2 5 l#&«{Ctt, fR^FfflttWffi 

#g§¥5 - 3 1 8 5 2 7*^*JCfi, 3&«T2tt» 

[0004] rtu6>ov^-f^o*jfet>. wm&mxifr 

BaW*MKr»*r5*ifei LT, «*E)"C*«ft*tttf 
£>5o U>>Lft#b, rtte>C0*-ffilC*5V>Tft, JWffl^ 

» bttfc*ateaB»ofiRjs»aAffl^ b&A s *xfc 

it. »«fc#iHrit«a©*Bte&Bt*r»rtr8**» 
ttJWS Jwo v >> x tiMdx b ttr i ^ 'ft i \ 
[0005] Sfc, JilBO#afc«lcB»Shfc«h©*' 

b*tTi>5fc», riBB**tfc»tfl*»fi©*Bl5:H:, * 

ft^e>-f*RB»ftA»o«p^ao, Jtwria»so*B 
o«4i#«ftto*i,S. 

[0 0 0 6] r<D£5ft, AflMWftX*©** 5 *?** 
ffl«3»a©*B©iMi*aft*>hS fcV*ofcBB*rflft 

tt&¥4-9 1 2 7#&«fcBS3tlTV*a. ClO^rS 
11, SMC (S^-^-^^a^yKl ^<£> 



Bfc»S1\ jSJRfiw^HRSrftftfcft^^ifefc LXffiib 

r*»"c«>«. u^Lft^b, ro^aictt, dfea<o« 

^B^b^&RlB»^BhKJhK:»i-5«fttt{2:ov^ 
firasB«£ft"C^fti\> BBrt»ftfc*jv^-c». * 
Lfcj*#*««c £ SrtJBfiO^ PEMlt bft ft 
i\> BW©*BM»#^©^Bfc#*» 

*j»45«ftfc». i*»fio«B©*l!:&**r»J* , *"a* 

[0 0 0 7] 

[»B*#ftLJ:5i:i-5«IHB] »*TBtt»ffi 
ftl^i*l!**ix5. Sot, fft^fflttttBSrJS^fc 
ftBHK»WAffl©«#B*»bilh5t, iTbl^ &Mtf> 
##J5fcft!U &Btt#»L<«Ti-5. ±E 

o#^»cB»*nfc^*J»^raitt«ii*r^v^atiu 
[0008] tot, *«noBMtt. Mftwssmm 

IgDtt* ARiB»ttA«^ b&Mo«£®- fc Bftttl £ ft 
[0 0 0 9] 

*©*»BoAlltt, artttBWOKSfcffli'^bJxS, B 

*tfc»Bfc**ir^-fOAfflBi©*ff, ^L<J1± 
tr r 4 icMffi s ixfc»J!i fc ^ -v tr r -f <^)^M® 

t o k \z & titc^m ic^kjss aA^r 

x ^ © ^ * + trx J¥ * i 9 fe » v > r. ^ wtk 
[ooio] iE^BttfcBrtl-afcA^BB^JRi 
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ffl $ ftfc8f 81 K J: i X $ tiltMftS. & 0 k g / c m 
2 -G£9 t>igv^f§~C\ IWB»IHc&«SB»aA«d^ 

[ooii] i o«i«(-««itU3«je*fe^ 

(b) Aawa««>**, jfeflw»<offiAi!rfc, *»» 
ffi 

(O jJuwwoftAiK::* gfttt 

Baffin t Wft&SSR t T** * t*r ^ Lfctffi 

E^0kg/cm 2 -GJ;?)ll^l^ 

[0012] *3SHOffi 1 ©«8Hc«* JtW*»*ftlc 
*5V^f±, &jffiBC»OftAO|S^artJEP (kg/cm 
2 -G) coffin 0<P^5 0 0 kg/cm 2 -G, J: 9 
£f£L<f*, 0<P^3 0 0 kg/cm 2 -GW£t 

mmmm{tLtci%&{z$svz>mft&%T> 9 (k g / c 

m 2 -G) £Uc:££\ 0<P' -Cfc5r.fc*sa*L 
V\ P*>£V>HP' Ofi*5o k g/cm 2 -Glc£Ti£; 

^er^ 011 fe 5 v ^&a $ titz&wm&zJim 

L«tt5 ft 9* SlM^i^t^r 
>f ©&SE<BlE^tta s *+#fwftofc 9 , l»praitt»i& 
W^M^tttMTt^^fe^o P 
<om*5 0 0 k g/cm 2 -G$:8^I^ 

<< o^llBo«J|LfcABB^**JtK:aA1- 5 c t &X 
[0013] 1 offi«tc«5jH-ffifiS;?g#ife^ 



JbT-fc*), «BEE*tt3 0 0 k g/cm 2 -G»J:tfc 
£r£dS#*Ll\, SEEW3 0 0 kg/cm 2 -G 

*«st?ao«jEfflHiS3»7ic«j-er4, teffl-rsa&prffitt 

#0 k g /cm 2 -Glc£T*irFUi<ftSo SrtEEtf 
i£ASnfc&WH»S:*DEE Lggtf k*"C*ft< ft 

3E**n^:«fSfc*D . SWOkg/cm'-Gi; 

^ * fx ^ * own <o&sm <nmmz 

[0 0 14] «J^IB<o*Tffl^ftWSC»©^S:BI» 

A1"Sfc«><0K«rt*-*A-r5^:8fe3& s S>S o tot, A 
«HB»©aABB*&Sr, «BE»IM©*Ti:R«f«b<W:t 
ft£H»fci-5r. fctCcfcoT, r©±5ft*&B«£*:lH]iB-f 
*r f^s AJRBW^a&AM*6«r»EE»lPfl^ 

ttfpTtttftS. 

[0 0 15] SrtEtt. ±^r^r tr^^^SaiCffi 
*-lr^*-**9 Writ* ^ ^ laotSJ^fS^ t &X 

^^rt©«K«IB^ffi**Jni^««tSf^Rt»U, 

tr^-frtfcarA^ns. rofct©»iK»iB^*pie>^ 
*«jpLft<ftsa5©»w own) r*>6«flEfflw (« 

[0 0 16] hZWtX, ±E«>B6&*:*J*i"5*i»«> 

fr^^^*^«(cl^KM^SA^d5Ktt?>^ 
ifr^ tOita»K*ttTOtt***ir^^©*irtr 

(n) Bf3fe(OJBniI<OlH, {£EE£fT5Xm^ 
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[0 0 17] ±EXg (/n) K*5V^Ttt, W&ft* 

[0018] wexs w) fc*5»t«a[»»**rF 0 , 

luiaxg (^) ic^tj-Sig^oMSS^SrF^Lfc 
it, OSF/FoSO. 3. 3Eti:»*L<fl0^F 1 

0. 3 ttffl1-5*pTffltt»ffi©WHIwJ: 

[0019] xfctt, mBE»n«>»T«« ^mn^^a 
[0020] *mw<D&m. hz^nx. *3swo4tm 

[0021] «tt**^x-f©«S««o*-rtr 

*S«0^-rfcfr>f»Stt, 2. OmmfiLh, 
L<I13. 0mm#±^fc*-fca 5 M*Ll>. SJSj^ 

0mmaSE"e*>ixtf+5>-CfcS o *Mb**^7W<0+* 

•W*>6M»K:»rt T©* * * ^ -f « $ tt-jTCft < 
«*»6>iliMlik:rtl*»oX, ^*»^rtt'T^^ 



[0 0 2 2] *>SlH43L i9*jl^&BW»^*flB!iC 

SESttO. 2mma±Tfc5rk»ffSU\ SKIS** 

[0 0 23] #&iBtf>S i ottttftcttfiMttdBB^Slc 
««W«4»^rlBH»«4:LrB:, ^^f^ (P 

s) mm. tti&mtfvxf-i'* (hips) mm. r 

s> mm. ^^Dfuy (pp) mm, #y*7w* 
fityi<>-h (pmma) mm^<o%mmm. #y#- 

(PC) ML ^W!)7x^i/yx-r;u 
(ppe) «ib % #yr^ k (pa) «jg, #y^u 
yf^u-h (pet) mm. #j^uvfi/7 

(pbt) 8111, #D7xxuyt;v77-f K 
(PPS) »J!g, JSfijK^ai^/HtflB^o^^^r 

#y y^3fe»lBT^>r«■S^fflv^4r.^:*^*K#3»■t•* 
■C*>53J*5*«, Httfc******** (DSC) & 
[0 0 2 4] **«C0»2Wtg«^«Sltffiric?e*felC 

iifflnriB*j» , =rJBtt»jfiiu-ctt, ^y^^^v (p 
s) H«»tt*y^^uy (hips) r 

^ y/Wn h 9A/-^5?xy-7fUy*i^* (AB 

s) mm. ^y^tvy (pp) mm. ^v**** 
ftvu-h (pmma) mmwvuamm* ^y#- 

(PC) «MR % tt«3 7ss^x-f^ 

(ppe) am* 3t?yr^ k (pa) mm. ^y^^t- 

(PET) #y-?<f*\'*s*r\*y 

#lo-h (PBT) #!!7*sU^7r'fK 

(pps) mm. ^xT^mm%<D^v~T 



«fc*S*3HRft«3t (dsc) ffiici?)W*ftB* 

[0 0 2 5] *58B«)»l«U<«:*2Oitffiri0g*«fe 

itA^mmw. *#**smmjk* xwy-fyft. 

tfyfri^xa^ tr=/^»iB»* 

- Ka- bswiso^- k=*~ taw r fc*-e 
[0026] j*»-r^#itHi*»a©»tt, ttffli-aft 

[0 0 2 7] *»WO*12WS*ZO««K«5M' 

(D^tmtdtt m&Amn t *iw&Mto t tmm lx t>, 

[0 0 2 8] 

j&fgntr k& wrsst&a-t z^mm l&a&t$> 9 > 



[0 0 2 9] 1 (omm\cmmm^M^m\c 

fc^Ttt, UrtflEdSO k g/cm 2 -GJ^±^S6^ 

mmm*&A£tiz>o *awo^2©iii«^«5 

StffijS^fr&fc^TI** SrtE^0kg/cm 2 -G 

[0030] sr, *«H©*i^ffi«fc«s*tffija« 
*»WoSg2o««^«5ltttl*«*-ifeic*5V^f±, a 

[0 0 3 1] ^coj: 5 ftti<Dm&\z.&^Xh. 

[0 0 3 2] **W^fi«L< tt»ffl*»*ffifi. ^ 

lease tS:ISJhT?#S. MSJ^r-r^^^^* 
[0 0 3 3] 

[0034] omsffii) m«niit 
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7-4 1 4&tf*itt***7V 2O<0^:RS:B2<B«sS;tt 
^M^Htd^-r o B2©iBlA-A, B-BRtfC 

-ClCf8ofc£**fcTT>< 1 4&tf4ft«J*irtf-r>f 2 0 

-To 

[0035] mmm i <o&a i o w\ @£&a3 1 1 
«*.t^5. &su on. @£&a3i i ^K)&a3 

i 2lcfcoT}ft8£Jx, i^^f^f l 4teigabfc*l 
^*^tfx^ 2 0£JEK<l;t-C^S o * LT* 
b'-r^f 2 0<o**fi«2 1 ictt, ftRKJB-SrftAi-Sfc 
»OAiBI»^»2 4#Rrt6)n-CV^6. 4fS&*^f 
x>r 2 oot*S«2 i tfr-r 2 0t±^r 

*tT7^ 1 4 fc<0Sa«2 3fc«ttTO*ir^>rff£ 
HU ftS^t^-r 2 0 2 2 O^r^r tT *r 4% 

£±3fcffV* 0 ft, B4U 3tt, ajEASSR 

l l ^r®j&a3 I2fc co«*»-e*> 9 , #MS-^ 1 5 
tty-MB-C*>9, #BB#»3 0tt4^oftIIOR»fiEA 

[0 0 3 6] t'T^ 2 0(D«^ J^TC0^*5 

ffltt^-^tr-r^ 2 0 fc£3r-r t^>f 1 4 £<7>Sil32 3 
(Dftmvn&ZfcZ, «ffl««2 2tcfcoTH*Jvcv* 

Aaffi2 0AlCtt, »t^7>f2 0O«S82 1 

att3»ft<, *&m®2 lto^mm 



41 (w) 
fi£ (D 

+***<DffS (T a ) 



3 Omm 
3 Omm 

1 . 2 mm 

2. 8mm 

[0 0 3 7] ±**tT^-r 1 4 0»*«r, 0 0m 

mXi^3 0mmXf^l 0 mm X SSB3mm ^ L 

[0 0 3 8] JftffljSJiaSEi LT3ft2$«^£tt®l I 

s i o omm (m±w%tii oo > shsbsu 

T> &®*^«S;tt4»rBH-efc5ia6XrJ 5 H7«:*fla 
5*. ML ■6iWH7Kisv^rB:, JfUjftgK1E0>Bq% 

[oo3 9] &a£^ic. a»*i o o hXKxmm 

fcfcfrofcft, »^rfitt«Kd^di5»iB«IB4 0*y 
-h»l 5£^L-C£*^tV 1 4(Ctttfc5U3cttU 
fc. #ffi$;Kfc*KttlB4 0tt;, auras 2 3 4:8* LT 
Sa^t'f^f 2 ortfc8fch,i&*s ma^-r^r^r 2 o 



@£&a3 



f - y * ^tt^ttSS, * y r 5 KMX D 6 4MB t-n- 

1 0 2 2H 

1 2 0" C 

1 2 0° C 

2 8 0* C 

1 0 0 0 k g/cm 2 -G 
8 0 0 k g/cm 2 -G 

[0040] «Exg*T«, a»**e»**fc. a 

*$^fcft<D % i^irf^ l 4rticitfflSiifc»lfifc 

S)2 2 0kg/cm 2 -G*Cfcofc 0 
[0 0 4 1] £**tf^>f 1 4<0&MMt±** 

¥tj l 4rtfc»fflSJbfc»IBfcolBfcffllB3W**Six 

fcWRffi-C* SS)*^ ^T^2 0 cof 2 1 

tbtitz&wmw&xn2 Afrbs fijBia»aAsai3 o 

JWMlfcSEAUt (H7#i) o J&S-T^t/SR 

8>i Lfc e *fc, jga»8»4 10ftAI±^*^)3 5 0- 
4 0 0k g/cm 2 -Gitfc 0 

: 12113 

awK^VT* y h*!J : 2 0liS 

7fl/y : 2 0113 

^77!)y»Sfi : 0. 5fi&3 

8%^f;l«3^h : 0. 5 243 

^ftf 1 ^^ : 10M3 

?;V$ : 1 5 2*3 

j^fr/U^A : 2 0S43 

t -^/W^^-^ri/v<^^- h : 2 fiS3 
[0 0 4 2] AUHW*4 1©ttA7 0»«fc, AS^E> 
ijSto (A) |c«^4»aH«r*i-»»r!BttMaBd^ 

5<DWStt3pj$jR,5 OMm-Cfcofco ^M5 5 tt, ffiK? 
ar^lfx^ 2 0<D**««2 l(CftS*r5ltffi^p P D^ 

3^5 2M^tt'r>{ 1 4tettS-r*AtHiJ*»fi«> 
3^5 i *ttaur^fc c ^fc, »t^7^f2 0O 
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ofco rtbtt, WKj^fcTTW 2 0 2 Ifrb 

ttfc&IW15C»4 1H:, aRttWW»^&Stt»*+if 

^fx^ 2 0©SSfi«2 2telfcj^oTtt»£ilHx6 
£fc#ftv\&»&TNba. ML »^rt7^ 2 Olclo 
TrfWSilfc»HJriWfli©*»5 2, 5 3, 5 4^1 

[oo43] -<o-m<Dmmmm<oMm. sw^a 
jE»rj^r»^a» 1 2 @ 9 ^^-To ie. b 

ft****-. 

[0 0 4 4] (SHM2) «t«2JC»V^-Ctt, 
*trfM^*tSS&<Z>flC$ (T 2 ) £3. Smmttfc 
AtrHt*. Affl©«3t***Sfc3Wl«lli:BI»4:U 

H«r, (B) tc^1% 4tttij£7£fi 5 0 

Wfy-^i 2 0©f*fi«2 1 (C+g^-T6ltm^a p DOgi5 
#5 2M±^ft'f>f 1 4^^-T5ltW^D R DCD^ 

#5 iS»BLtt*. Sat«2*ci3v>"ni. 
ft*-r^-fO**fH*o»S (T 2 ) flS3HK«iJ:9 

o««2 2^a-r54tffl*?gp B D©a»5 3«, 

[0 0 4 5] (HJ£#J 3 ) Hffiffll 3 ttUffi^J 1 (Dm&X 
h 9 , 1#S&* * tT X -f 2 0 Ottfflftitt 2 2 ©&H»)5JfW* 
£A£*T,5ffi!l<D&Sffi2 ftJBHSftoa£fflS:BS± 
t^f2 5 (4M^SffiES±«2 5) jMWt&ftTv* 
5o »*^^f>f2 0(D^ tTFtf>2:*5 9 £ L 
fco ABBR»«tWRih*2 5dSttrte>ftrv^AS: 

[0 0 4 6] ift^t?^ 2 0©**««2 ltt, * 

«f»2 3<&ffii5<&BR#SrK^ C&§i*£2 2lcJ:oTffl 

^r^(oMI2 0Al:fl MS^^x^ 2 o<d^* 
M^2 i*»e>5iaaj2 aicSftctr^^^-rffSfc, 



(g : 30mm 

g£ : 3 0mm 

«S5««<D/¥S : 1. 2 mm 
^Affl^OffS : 2. 8 ram 
[0 0 4 7] &ffiIKft%ttB&Jtift 2 5 ©** S fc»Tfc 

«+. AJWR»atUK±«2 5lt ttft***^ 
2 0 ®jys%£«2 2 0&lWft#^Sti«fl4>&9B5 
2 0AC, ttlb^-Vtrrw 2 0 b£.**\?T4 1 4 £co 
«»92 3©ftS©atf*Sr»#. iS)^^r^2 0(O 

(W 0 ) : 0. 5 mm 
t£$ (D 0 ) : 1mm 

[o 04 8] asK«3Msi*'at, mmmi tmcm^j 

A*frt>IBfc« 1 fcHMfc L-fco 
[0 0 4 9] dt»Sixfc»ffl«»fi<oaBS«4«fflHSr 
H 1 2 (C^-n BWfc Lfc&R 5 5 iMHiSIfp 5 0 tf>^ 

«j«£ftfc»fcy :/5 6^H**LfcffiJ»*irr7V 2 o 
©**WJE2 1 lc*S*SttM#»S<0»£5 

^t^r^i 4^*ai-a»urt»fi<o«fis»5 i**a{ 

2 0«M«2 2JcftSi"6ltHl^ B p pO«^5 3tt 

m 3fi«o»ffl^so»»5 4icrtftiRttje**n 

[0 0 50] (3I*«4) *B«4lj«6«ioaE»r 
*>«. *lfc«l4K:*5V^-Ctt, «tflHlfcB«oltlHriae 

We^l't'r^ 1 4lC|tffiU i^t^T>f 1 4X 

tflflft** tr^-f 2 0 «:»»*8|-e**L, Z<D&. 9k 

^vt xft^tm, P B T»B / /^ol^/V 5 0 1 
0R5 

: 1 2 0° c 

B£^!«: 1 2 0° C 

ffimWLm : 2 4 0° C 

SttHEE^ : 1 0 0 0 k g/cm 2 -G 
{ftffiflE* : 6 00kg/cm 2 -G 

[0051] {siExma&T^ Hffi^ i o . n 

tfT" -< l 4rtlcJtWSixfcaHgfc<0|BlcSB]*»*Sft 
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^fx-f 1 4^11^^^^^ 1 4i*9lc|tffl£ 

o»7WtU ftAWHSrl. 5#iU!:. *fc, ft 
R|jM^&AEAfcft3 3 0-3 8 0k g/cm 2 -G 
<!: Lfc« &BJB»ftAE«TOfflrtffitt:, ft l 5 0 k 
g/cm 2 -G^foofc 0 

[0 0 5 2] ARH»oaA7 OMI^l^.bilS^n 

[0 0 5 3] (»fe«5) SBS«5tt % *»f2 0 
[0 0 5 4] KT, Aa»o«W»ft»fSiH-C*«H 

hi 3atffla7«r#jHur, *»wojB2©««ic 

[0 0 5 5] *i\ ^S«rgf£^ffl»ft* doohy 

f ) fcr«»Lfctt«"C^^^-< 1 4rtfc|tf»r»t 
»JB^b*a*iB»aBS:»HiL, *y-f 1 4rtX 

^feffiWIHI 4 0 tt, if iftffi 2 3 LTffift^-y fcT 

r -f 2 0 rtfciBva** Mlb^-Y t'r >r 2 0 fclgffifitflg 
4 0KJ:or*«Snfc (H6#J») o *tffl*fl=SrKT 

n>MB 2 112 

-*m&mM : 1 2 o" c 

B£&S!«S : 1 2 0° C 
«JK&& : 2 8 0° C 
itUBEA : 1 0 0 0 k g/cm 2 -G 

[0056] ^st^ig4 ocottm^r^, B%o«no 

Hk fiyESrffofco ffcEEJE^£5 0 0 k g/cm 2 - 

[0 0 5 7] &EXmJ&T3L fillto i£ 

W*T«2 0fMfcfcLfc. r©fct, SrtEEttOk g/ 
cm 2 -G£*»K £**tTy^ 1 4ftcD«fIi4 0 fc* 
ar^tfr^ 1 40AfflBtOlH»CgH|4 2jW&*3:ft % 



j2o (D^&mm 2 1 »as 2 3 ^ttr^isib^ 

+ trr>r©£Sffi2 0 Ai©Mfc£IB4 3**»j**Jifc 
(Hi 3#fig) o 

[0 0 5 8]»^ »kttl fcRI*<o&BBK»4 1 

a»d»5£IB4 2, 4 3rt^KIR»ftA»2 4d»e> 
&KKft4 l££ALfc ®7M) o &IR1S&4 

Aff^^2 0~5 0 k g/cm 2 -G^ LfCo 

BAHttttH : SMW>ra*3STMI 
&AB^ : 1. 5» 

[0 0 5 9] &«UR»OftA7 0g?m^S^b!ft°rffl 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the metal mold used by the injection-molding approach 
which applied the covering fabricating method in a mold which can form in the front face of an 
injection-molded product the coat which has various kinds of functions easily and certainly, and this 
injection-molding approach. 
[0002] 

[Description of the Prior Art] Various coats may be formed on the surface of an injection-molded 
product for the purpose of reforming of the surface characteristic of the injection -molded product which 
consists of thermoplastics. As such a coat, for example, a coating coat, a rebound ace court coat, an 
ultraviolet-rays prevention coat, and an antifog coat can be mentioned. Usually, after manufacturing an 
injection-molded product by the injection-molding approach, the coat which has various kinds of 
functions is formed in the front face of an injection-molded product at another process. As the formation 
approach of a coat, the immersion to the spray of a coat raw material and the liquefied coat raw material 
of an injection-molded product can be mentioned, for example. In order to pass through such a process, 
a process until the final product with which the coat was formed in the front face is obtained continues 
variably. So, in such an injection-molded product, reduction of production processes until it results in a 
final product, contraction of a manufacturing facility, compaction of processing and the processing time, 
reduction of a manufacturing cost, etc. are big technical problems. 

[0003] Such a technical problem is solved and the covering fabricating method in a mold is in one of the 
approaches which performs reforming of the surface characteristic of the injection-molded product 
which consists of thermoplastics by the short process and low cost. For example, the technique of 
mitigating the mold locking force of after the completion of injection and metal mold for thermoplastics 
in metal mold, or pouring in a thermosetting coating between the painted surface of resin mold goods 
and metal mold in the state of the same mold locking force is indicated by JP,5-301251,A. Or after 
carrying out injection molding of the thermoplastics to JP,5-3 18527,A and pouring non-hardened 
thermosetting resin into it succeedingly again, thermosetting resin is stiffened and the manufacture 
approach of the Plastic solid which consists of the thermoplastics by which some front faces were 
covered with thermosetting resin is indicated. 

[0004] Any of these approaches are very effective approaches as an approach of forming surface 
treatment coats, such as a paint coat, in the front face of the injection-molded product which consists of 
thermoplastics within the same metal mold. However, in these approaches, without spoiling the 
appearance of the front face of an injection-molded product, it prevents that the coat raw material 
moreover poured in from the coat raw material impregnation section of the various coat raw materials 
prepared in metal mold begins to leak from the fitting section of metal mold, and the concrete approach 
of forming a coat on the surface of an injection-molded product certainly is not described. 
[0005] Moreover, also in which approach indicated by each above-mentioned official report, since the 
coat raw material impregnation section for pouring in a coat raw material is prepared in the metal mold 
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side of the cavity which should fabricate an injection-molded product, in the front face of the fabricated 
injection-molded product, the marks of the coat raw material impregnation section remain not a little, 
and the appearance of the front face of an injection-molded product is spoiled. 
[0006] Such marks of the coat raw material impregnation section remain, and the method of preparing 
the auxiliary cavity for coat raw material impregnation in the edge field of a cavity established in metal 
mold as an approach of solving the problem that the appearance of the front face of an injection-molded 
product is spoiled is indicated by JP,4-9127,B. This approach is very effective as an approach which 
does not leave the marks of the coat raw material impregnation section on the surface of mold goods to 
compression molding, such as SMC (sheet molding compound), and does not spoil the appearance of 
mold goods. However, the solution over leakage prevention of the coat raw material from the fitting side 
of metal mold is not indicated at all by this official report. In compression forming, weld flash 
generating of the mold goods by the supplied molding material is not avoided. So, even if coat raw 
materials, such as a coating, leak to the fitting side of metal mold somewhat, a coat is formed on the 
weld flash of mold goods, and a coat raw material does not begin to leak from the fitting side of metal 
mold. Thus, since the activity which removes the weld flash of mold goods in compression forming is 
indispensable, it is not necessary to form a coat only on the surface of mold goods. 
[0007] 

[Problem(s) to be Solved by the Invention] by the appropriate it is alike and using thermoplastics 
injection-molding approach, it is usually required that there is no weld flash in an injection-molded 
product. Therefore, when the covering fabricating method in a mold is applied to the injection-molding 
approach using thermoplastics, shortly after a coat raw material leaks from the fitting side of metal 
mold, it becomes contamination of metal mold. Therefore, removal of the coat raw material which began 
to leak is needed, and productivity falls remarkably. That is, the problem that the marks of the coat raw 
material impregnation section remain on the surface of mold goods, and the problem that a coat raw 
material begins to leak from the fitting side of metal mold are unsolvable to coincidence only by 
applying the technique indicated by each above-mentioned official report to the covering fabricating 
method in a mold in the injection-molding approach using thermoplastics. 

[0008] Therefore, the purpose of this invention has the marks of the coat raw material impregnation 
section in moreover all offering the injection-molding approach using the metal mold with which a coat 
raw material does not begin to leak from the coat raw material impregnation section to the fitting side of 
metal mold, and this metal mold on the surface of an injection-molded product (covering surface) in the 
injection-molding approach which applied the covering fabricating method in a mold. 
[0009] 

[Means for Solving the Problem] The metal mold of this invention for attaining the above-mentioned 
purpose It is the metal mold equipped with the fixed metal mold section and the movable-die section 
used for the covering fabricating method in a mold. It has the auxiliary cavity which was open for free 
passage to the main cavity and this main cavity which are formed of the fixed metal mold section and 
the movable-die section. In the central field of this auxiliary cavity The boundary of the resin injected in 
the main cavity, and the metal mold side of the main cavity, Or the coat raw material impregnation 
section for pouring in a coat raw material is prepared in the space formed between the resin injected in 
the main cavity, and the metal mold side of the main cavity. Cavity thickness of this auxiliary cavity 
constructed in the free passage section of an auxiliary cavity and the main cavity from the central field 
of an auxiliary cavity is characterized by being thicker than the cavity thickness of the edge field of this 
auxiliary cavity. 

[0010] The injection-molding approach concerning the 1st mode of this invention for attaining the 
above-mentioned purpose It has the auxiliary cavity which was open for free passage to the main cavity 
and this main cavity which are formed of the fixed metal mold section and the movable-die section. In 
the central field of this auxiliary cavity The coat raw material impregnation section for pouring in a coat 
raw material is prepared in the boundary of the resin injected in the main cavity, and the metal mold side 
of the main cavity. The cavity thickness of this auxiliary cavity constructed in the free passage section of 
an auxiliary cavity and the main cavity from the central field of an auxiliary cavity It is the injection- 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



9/20/2005 



JP,08-309789,A [DETAILED DESCRIPTION] 



Page 3 of 12 



molding approach using metal mold thicker than the cavity thickness of the edge field of this auxiliary 
cavity. After injecting the melting resin which consists of thermoplastics in the main cavity, it is 
characterized by pouring a coat raw material into said boundary from the coat raw material impregnation 
section in the condition that the mold internal pressure generated with the resin injected in the main 
cavity is higher than 0kg/cm2-G. 

[001 1] In the injection-molding approach concerning the 1st mode of this invention (A) the mold clamp 
force of the 1st gestalt (B) metal mold of holding the mold clamp force of metal mold uniformly The 
mold clamp force of the 2nd gestalt (C) metal mold decreased before impregnation of a coat raw 
material rather than the mold clamp force at the time of injection of melting resin It is made to decrease 
before impregnation of a coat raw material rather than the mold clamp force at the time of injection of 
melting resin. Then, where a cavity is formed in the fixed metal mold section and the movable-die 
section, after estranging the movable-die section from the fixed metal mold section, the 3rd gestalt 
which pours a coat raw material into the resin in the main cavity and the boundary of the metal mold 
side of the main cavity can be mentioned. In addition, a coat raw material is poured into the boundary of 
the resin in the main cavity, and the metal mold side of the main cavity in the condition that mold 
internal pressure is higher than 0kg/cm2-G 5 in all these cases. 

[0012] the 1st voice of this invention — in the injection-molding approach which starts like, it is 
desirable 0< P<=500kg/cm2-G and for the value of the mold internal pressure P in the case of 
impregnation of a coat raw material (kg/cm2-G) to satisfy 0< P<=300kg/cm2-G more preferably. Or 
after impregnation of a coat raw material, when mold internal pressure at the time of solidifying a coat 
raw material is made into P f (kg/cm2-G), it is desirable that it is 0<P ! again. If the value of P or P' falls 
even to 0kg/cm2-G, it becomes impossible to be able to continue pressurizing the resin or the poured-in 
coat raw material in the main cavity depending on the class of thermoplastics to be used, and the imprint 
nature of the metal mold side of the main cavity on the front face of a coat may become inadequate, or 
the adhesion of the coat to thermoplastics may fall. On the other hand, when the value of P exceeds 
500kg/cm2-G, a coat raw material becomes easy to flow into the part which melting resin tends to 
contract, consequently reduction of the thickness of a coat, the unevenness of thickness, or the problem 
that a coat is formed in some injection-molded products arises again, a coat raw material can be certainly 
poured into the resin in the main cavity, and the boundary of the metal mold side of the main cavity by 
[ appropriate ] being alike and carrying out the value of P or P ! as above-mentioned. 
[0013] the 1st voice of this invention - in the injection-molding approach which starts like, the dwelling 
period after injecting the melting resin which consists of thermoplastics in the main cavity prepared in 
metal mold is 3 seconds or more, and, as for a dwelling pressure, it is desirable that it is more than 
300kg/cm2-G. The mold internal pressure P in the case of impregnation of a coat raw material becomes 
easy to fall according to the class of thermoplastics which a dwelling pressure is under 300kg/cm2-G, 
and a dwelling period uses in less than 3 seconds even to 0kg/cm2-G. If mold internal pressure falls in 
this way, it becomes impossible to be able to continue pressurizing the resin or the poured-in coat raw 
material in the main cavity, and the imprint nature of the metal mold side of the main cavity on the front 
face of a coat may become inadequate, or the adhesion of the coat to thermoplastics may fall it is alike, 
and will be in the appropriate condition that over packing of the resin was carried out into the above- 
mentioned passage, then the main cavity in the value of a dwelling pressure and a dwelling period, a 
coat raw material can be poured in in the condition that mold internal pressure is higher than 0kg/cm2- 
G, and moreover pressurizing the coat raw material poured into the resin in the main cavity and the 
boundary of the metal mold side of the main cavity can be continued 

[0014] When impregnation of a coat raw material is started before termination of a dwelling period, 
there is risk of flowing in equipment for the melting resin in an auxiliary cavity pouring in a coat raw 
material. Therefore, such danger is avoidable by carrying out impregnation initiation of a coat raw 
material after termination and coincidence of a dwelling period, or it. In addition, it is desirable to 
perform impregnation initiation of a coat raw material within 5 seconds after termination of a dwelling 
period, and it becomes possible to raise the adhesion of the coat to thermoplastics further by this. 
[0015] In addition, mold internal pressure can be measured by attaching a pressure sensor in the metal 
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mold side of the main cavity. Moreover, the activity by which it continues applying a pressure to the 
melting resin in the main cavity is pointed out from the resin injection [ which is called the gate section 
for example ] section prepared in metal mold after injection of melting resin, and, as for dwelling, the 
melting resin more than the volume of the main cavity is introduced by this in the main cavity. The 
pressure applied to the melting resin at this time is a dwelling pressure. A predetermined period means 
the dwelling period (dwelling time) which is a period (time amount) even if it carries out dwelling more 
than this, until the weight of mold goods will not increase, after carrying out the amount injection of 
conventions of the melting resin. 

[0016] Or the injection-molding approach which starts the 2nd mode of this invention for attaining the 
above-mentioned purpose again It has the auxiliary cavity which was open for free passage to the main 
cavity and this main cavity which are formed of the fixed metal mold section and the movable-die 
section. The cavity thickness of this auxiliary cavity that the coat raw material impregnation section is 
prepared in the central field of this auxiliary cavity, and is constructed in the free passage section of an 
auxiliary cavity and the main cavity from the central field of an auxiliary cavity The process which 
injects the melting resin which is the injection-molding approach using metal mold thicker than the 
cavity thickness of the edge field of this auxiliary cavity, and consists of thermoplastics in the main 
cavity where (b) metal mold is held by the predetermined mold clamp force, The process which 
performs dwelling, and the mold clamp force of metal mold (Ha) are reduced during a predetermined 
period. (**) — Space is formed between the resin between the resin in the main cavity, and the metal 
mold side of the main cavity, and in an auxiliary cavity, and the metal mold side of the auxiliary cavity 
constructed in said free passage section from the central field of an auxiliary cavity. Subsequently the 
process which pours in a coat raw material from the coat raw material impregnation section into this 
space - since — it is characterized by changing. In this case, as for thermoplastics, it is desirable to 
consist of the non-crystalline polymer or amorphous alloy resin of unreinforcement. 
[0017] In addition, in the above-mentioned process (Ha), when reducing mold locking force, mold 
locking force is released and the mode which estranges the fixed metal mold section and the movable- 
die section of metal mold may be included further. 

[0018] When the mold clamp force after reduction [ in / for the mold clamp force in said process (**) / 
F0 and said process (Ha) ] is set to Fl, it is desirable 0 <=F1/F0 <=0.3 and that it is 0 <=F1/F0 <=0.1 
still more preferably. When the value of F1/F0 exceeds 0.3, the compression condition of the resin in the 
main cavity produced depending on the class of thermoplastics to be used at the time of coat raw 
material impregnation becomes uneven, the thickness of a coat may serve as an ununiformity or a coat 
may be formed in some injection-molded products. 

[0019] Furthermore, as for time amount until it pours in a coat raw material, it is desirable after 
termination of a dwelling period that they are 10 thru/or 120 seconds. Moreover, it is desirable to 
perform reduction of the mold clamp force of metal mold within 10 seconds before coat raw material 
impregnation. 

[0020] In the metal mold of this invention, or the metal mold side of a near auxiliary cavity where a coat 
raw material is poured in in the injection-molding approach of this invention again, it is desirable that 
there is no level difference based on the difference between the cavity thickness constructed in the free 
passage section of an auxiliary cavity and the main cavity from the central field of an auxiliary cavity 
and the cavity thickness of the edge field of this auxiliary cavity. In addition, the free passage section of 
an auxiliary cavity and the main cavity may only be hereafter called the free passage section. The metal 
mold side of a near auxiliary cavity where the coat raw material constructed in the free passage section 
from the central field of an auxiliary cavity is poured in may be flat, you may be curving, and 
irregularity etc. may be formed in this metal mold side toward the free passage section from the central 
field of an auxiliary cavity depending on the case. 

[0021] Moreover, the cavity thickness of the edge field of an auxiliary cavity is 1.5mm or less, and, as 
for the cavity thickness of the central field of an auxiliary cavity, it is more preferably desirable that it is 
3.0mm or more 2.0mm or more. Although the minimum of the cavity thickness of the edge field of an 
auxiliary cavity may be what kind of thickness as long as it is thickness to which the coat raw material 
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which it filled up with the injected melting resin and was moreover poured in does not begin to leak 
from the edge field of an auxiliary cavity, it is desirable that it is about 0.5mm. Although it is dependent 
on the magnitude of the main cavity, if the upper limit of the cavity thickness of the central field of an 
auxiliary cavity is about 10mm, it is enough. The cavity thickness constructed in the free passage section 
from the central field of an auxiliary cavity hopes that it is not fixed. For example, cavity thickness of a 
central field may be gradually thickened toward the free passage section from the central field in which 
the coat raw material impregnation section was prepared, cavity thickness of the auxiliary cavity of the 
part which connects the coat raw material impregnation section and the free passage section may be 
made into max, and the cavity thickness of a central field may be decreased along the direction and the 
direction of an abbreviation right angle which connect the coat raw material impregnation section and 
the free passage section. 

[0022] Or in order to prevent that a coat raw material begins to leak from the coat raw material 
impregnation section to the fitting side of metal mold again more certainly, the slot (it may only be 
hereafter called a coat raw material outflow prevention slot) which prevents the outflow of a coat raw 
material may be established in the near metal mold side where the coat raw material of the edge field of 
an auxiliary cavity is poured in. In this case, the width of face of this slot is 3mm or less, and, as for the 
depth, it is desirable that it is 0.2mm or more. The upper limit of the depth should just be about 5mm 
that the minimum of the width of face of a coat raw material outflow prevention slot should just be 
about 0.3mm. 

[0023] As thermoplastics applicable to the injection-molding approach concerning the 1st mode of this 
invention Polystyrene (PS) resin, high-impact-polystyrene (HIPS) resin, Acrylic nitril-Butadiene Styrene 
(ABS) resin, General-purpose resin, such as polypropylene (PP) resin and polymethylmethacrylate 
(PMMA) resin, Polycarbonate (PC) resin, denaturation polyphenylene ether (PPE) resin, Polyamide 
(PA) resin, polyethylene terephthalate (PET) resin, Engineering plasticses, such as polybutylene 
terephthalate (PBT) resin, polyphenylene sulfide (PPS) resin, and liquid crystal polyester resin, Or 
although the polymer alloy by such combination and the composite material which reinforced these 
ingredients containing a polymer alloy with the fiber system filler, the scale-like filler, etc. further can 
be mentioned Especially the thing for which the reinforced crystalline polymer, crystalline polymer 
alloy material, or resin alloy material with crystalline polymer rich again is used is effective. In addition, 
although especially the thermoplastics to be used is not limited, it may receive a limit with affinity with 
the coat raw material to be used, a ****** [ that thermoplastics is crystalline thermoplastics here ] - 
general ~ a differential scanning calorimetry (DSC) — it is judged by whether the clear melting point 
(temperature which shows endoergic [ rapid ]) is checked by law. The resin with which the clear melting 
point is checked is crystalline thermoplastics. 

[0024] As thermoplastics applicable to the injection-molding approach concerning the 2nd mode of this 
invention Polystyrene (PS) resin, high-impact-polystyrene (HIPS) resin, Acrylic nitril-Butadiene Styrene 
(ABS) resin, General-purpose resin, such as polypropylene (PP) resin and polymethylmethacrylate 
(PMMA) resin, Polycarbonate (PC) resin, denaturation polyphenylene ether (PPE) resin, Polyamide 
(PA) resin, polyethylene terephthalate (PET) resin, Engineering plasticses, such as polybutylene 
terephthalate (PBT) resin, polyphenylene sulfide (PPS) resin, and liquid crystal polyester resin, Or 
although the polymer alloy by such combination and the composite material which reinforced these 
ingredients containing a polymer alloy with the fiber system filler, the scale-like filler, etc. further can 
be mentioned the amorphous thermoplastics of unreinforcement, or a non-crystalline polymer - 
especially the thing for which the polymer alloy of rich unreinforcement is used is effective. In addition, 
although especially the thermoplastics to be used is not limited, it may receive a limit with affinity with 
the coat raw material to be used, a ****** [ that thermoplastics is amorphous thermoplastics here ] - 
general - a differential scanning calorimetry (DSC) - it is judged by whether the clear melting point 
(temperature which shows endoergic [ rapid ]) is checked by law. The resin with which the clear melting 
point is not checked is amorphous thermoplastics. 

[0025] As a coat raw material applicable to the 1st of this invention, or the 2nd injection-molding 
approach Oxidation-polymerization mold coatings, such as an alkyd resin system, an epoxy resin ester 
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system, and a fatty-acid denaturation urethane resin system, Multi-liquid reaction type coatings, such as 
an epoxy resin system, a polyurethane system, and an unsaturated polyester system, Heat hardening 
mold coatings, such as an alkyd resin system, an epoxy resin system, a polyurethane system, and a vinyl 
resin system, Epoxy acrylate oligomer, urethane acrylate oligomer, The radical polymerization mold 
coating which consists of polyester acrylate oligomer or these oligomer, and an ethylene nature partial 
saturation monomer, Or rebound ace court agents, such as various functional coatings with which these 
coatings were made to mix special additives, such as a metal powder, a special pigment, and an 
ultraviolet ray absorbent, etc., fluororesin system lacquer, silicon resin system lacquer, and a silane 
system rebound ace court agent, etc. can be illustrated. 

[0026] What is necessary is just to choose either of the injection-molding approaches concerning the 
injection-molding approach or the 2nd mode concerning the 1st mode of this invention based on the 
configuration of the injection-molded product which should be fabricated, the class of thermoplastics to 
be used, the class of coat raw material to be used, the injection-molding equipment to be used, injection- 
molding conditions, etc. 

[0027] In addition, a coat raw material may be poured in in the injection-molding approach concerning 
the 1st and 2nd modes of this invention, opening metal mold a little not a little. Furthermore, in the 
injection-molding approach concerning the 2nd mode of this invention, in case mold locking force is 
reduced and is poured in, the amount of mold apertures which ****s also in this process is observed. 
Therefore, as for the metal mold of this invention, it is desirable to have the fitting structure where the 
main cavity and an auxiliary cavity are formed, and it is maintained about the whole cavity containing 
an auxiliary cavity even if the fixed metal mold section and the movable-die section estrange only the 
total value of the amount of these mold apertures. 
[0028] 

[Function] When applying the covering fabricating method in a mold to the injection-molding approach 
using thermoplastics, it roughly divides and there are two kinds of coat raw material pouring-in 
methods. The 1st coat raw material pouring-in method is the space-less pouring-in method for pouring 
in a coat raw material, without forming space between the resin injected in the cavity, and the metal 
mold side of a cavity, and this approach is equivalent to the injection-molding approach concerning the 
1st mode of this invention. The 2nd coat raw material pouring-in method forms space between the resin 
injected in the cavity, and the metal mold side of a cavity, it is the pouring-in with space method for 
pouring a coat raw material into this space, and this approach is equivalent to the injection-molding 
approach concerning the 2nd mode of this invention. 

[0029] In the injection-molding approach concerning the 1st mode of this invention, a coat raw material 
is poured in for mold internal pressure in the condition more than 0kg/cm2-G. On the other hand, in the 
injection-molding approach concerning the 2nd mode of this invention, after mold internal pressure falls 
to 0kg/cm2-G, a coat raw material is poured in. Although a covering property with the injection-molding 
approach more sufficient generally concerning the 1st mode of this invention is acquired, in the case of 
the non-crystalline polymer system of unreinforcement, a covering property has the direction of the 
injection-molding approach concerning the 2nd mode of this invention in a good inclination. Moreover, 
a coat raw material is poured in by any in the condition of being the same mold locking force, having 
reduced mold locking force, having opened mold locking force wide, and having made metal mold 
estranging according to the main cavity configuration, the class of thermoplastics to be used, and the 
class of coat raw material to be used they are. 

[0030] Now, the poured-in coat raw material flows into the boundary of the metal mold side of a cavity, 
and a cavity in the injection-molding approach concerning the 1st mode of this invention, compressing 
the resin in a cavity opening metal mold a little. On the other hand, the coat raw material poured in in 
the injection-molding approach concerning the 2nd mode of this invention is filled up with the space 
volume, and it flows in the space formed between the metal mold side of a cavity, and the cavity, 
compressing the resin in a cavity opening metal mold a little further. 

[003 1] Thus, the coat raw material which was poured in in the case of which covers the front face of 
resin, compressing the resin in a cavity not a little, the amount of compression of the resin at this time - 
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the thickness of mold goods it is so large that in other words the cavity thickness of a cavity is thick. 
[0032] The metal mold or the injection-molding approach of this invention uses this inclination 
skillfully. That is, since it has the auxiliary cavity which was open for free passage to the main cavity 
formed of the fixed metal mold section and the movable-die section and the coat raw material 
impregnation section is prepared in the central field of an auxiliary cavity, it can prevent that the marks 
of the coat raw material impregnation section remain in the front face of the mold goods formed of the 
main cavity. Moreover, if the coat raw material poured in from the coat raw material impregnation 
section since the cavity thickness of the auxiliary cavity constructed in the free passage section from the 
central field of an auxiliary cavity was thicker than the cavity thickness of the edge field of an auxiliary 
cavity covers the central field of the auxiliary cavity which is a heavy-gage part alternatively and goes to 
the edge field of an auxiliary cavity, it hardly flows. So, the coat raw material poured in from the coat 
raw material impregnation section can prevent effectively beginning to leak from the edge field of an 
auxiliary cavity to the fitting side of metal mold. 
[0033] 

[Example] Hereafter, although the metal mold and the injection-molding approach of this invention are 
explained with reference to a drawing based on an example, this invention is not limited to these 
examples. 

[0034] (Example 1) An example 1 is related with the injection-molding approach concerning the 1st 
mode of this invention. The typical sectional view of the metal mold 10 in an example 1 is shown in 
drawing 1 . Moreover, the configuration of the main cavity 14 and the auxiliary cavity 20 is shown in 
the typical perspective view of drawing 2 . Moreover, the typical sectional view of the parts of the main 
cavity 14 in alignment with line A-A, B-B, and C-C of drawing 2 and the auxiliary cavity 20 is shown in 
drawing 3 , drawing 4 , and drawing 5 . 

[0035] The metal mold 10 of an example 1 is equipped with the main cavity 14 formed of the fixed 
metal mold section 1 1 and the movable-die section 12. Metal mold 10 was formed of the fixed metal 
mold section 1 1 and the movable-die section 12, and is farther equipped with the auxiliary cavity 20 
which was open for free passage to the main cavity 14. And the coat raw material impregnation section 
24 for pouring in a coat raw material is formed in the central field 21 of the auxiliary cavity 20. The 
cavity thickness constructed in the free passage section 23 of the auxiliary cavity 20 and the main cavity 
14 from the central field 21 of the auxiliary cavity 20 is thicker than the cavity thickness of the edge 
field 22 of the auxiliary cavity 20. In addition, among drawing, a reference number 13 is the fitting 
section of the fixed metal mold section 1 1 and the movable-die section 12, a reference number 15 is the 
gate section and a reference number 30 is a well-known coat raw material injector. 
[0036] The configuration of the auxiliary cavity 20 was carried out as follows. In addition, the central 
field 21 of the auxiliary cavity 20 is surrounded by the edge field 22 except for the considerable part of 
the free passage section 23 of the auxiliary cavity 20 and the main cavity 14. Moreover, there is no level 
difference based on the difference between the cavity thickness constructed in the free passage section 
23 from the central field 21 of the auxiliary cavity 20 and the cavity thickness of the edge field 22 of an 
auxiliary cavity in metal mold side 20A of the auxiliary cavity of the side into which a coat raw material 
is poured, and it is flat. Cavity thickness of the central field 21 was set constant. 
[The dimension of an auxiliary cavity] 

Width of face (W) : 30mm die length (L) : Thickness of the thickness (Tl):1.2mm central field which is 
30mm edge field (T2): 2.8mm [0037] The configuration of the main cavity 14 was made into the 
100mm x horizontal about 30mmx depth [ of about 10mm ] x thickness of about 3mm. [ of**** ] An 
injection-molded product has the configuration of a core box. 

[0038] as injection-molding equipment - ISby Toshiba Machine Co., Ltd. 100 making machine 
(maximum mold-locking-force lOOtf) - using it - the 1st voice of this invention - the injection- 
molding approach which starts like is performed. Hereafter, with reference to drawing 6 and drawin g 7 
which are typical sectional views, such as metal mold, the injection-molding approach concerning the 
1st mode of this invention is explained. In addition, illustration of injection-molding equipment was 
omitted in drawing 6 and drawi ng 7 . 
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[0039] After closing metal mold and performing eye a mold clamp by lOOt of mold locking force f, the 
main cavity 14 was injected and filled up with the melting resin 40 which consists of thermoplastics 
through the gate section 15. The injected melting resin 40 flowed in in the auxiliary cavity 20 via the 
free passage section 23, and it filled up also with the auxiliary cavity 20 with melting resin 40 (refer to 
drawing 6 ). A radiation condition etc. is shown below. The dwelling process was performed after the 
completion of injection of the melting resin 40 of the specified quantity. 

[Thermoplastics used] Mitsubishi engineering plastics incorporated company make, polyamide MXD6 
resin The radiation condition of a Lenny 1022H[die temperature and melting resin, dwelling condition] 
movable-die section: - 120-degreeC fixed metal mold section: - 120-degreeC resin temperature : 280- 
degreeC injection pressure : 1000kg/cm2-G dwelling pressure : 800kg/cm2-G dwelling time : 9 seconds 
[0040] Mold locking force was reduced after dwelling process termination. The reduction conditions of 
mold locking force were carried out as follows. In addition, the mold internal pressure generated with 
the resin injected in the main cavity 14 after reducing mold locking force was about 220kg/cm2-G just 
before impregnation of a coat raw material. 
[The reduction conditions of mold locking force] 

Mold locking force after reduction: About 5t f reduction initiation : It is immediately after dwelling 
process termination [0041]. Next, the coat raw material 41 by which specified quantity measuring was 
carried out was poured into the boundary of the thermoplastics in the main cavity 14, and the metal mold 
side of the main cavity 14 using the coat raw material injector 30 from the coat raw material 
impregnation section 24 prepared in the central field 21 of the auxiliary cavity 20 in the condition that 
space is not formed between the metal mold side of the main cavity 14, and the resin injected in the 
main cavity 14 (refer to drawing 7 ). In addition, the coat which should be formed is a coating coat and 
illustrates a presentation below. Impregnation of the coat raw material 41 was made into immediately 
after the completion of mold-locking-force reduction, and made impregnation time amount 1.5 seconds. 
Moreover, transfer pressure of the coat raw material 41 was set to about 350-400kg/cm2-G. 
[A presentation of the coat raw material which is a coating coat raw material] 
Urethane acrylate oligomer : Twelve weight sections epoxy acrylate oligomer : 20 weight sections 
styrene : 20 weight sections zinc stearate : 8% octylic acid cobalt of 0.5 weight sections : 0.5 weight 
sections titanium oxide : Ten weight sections talc : 15 weight sections calcium carbonate : 20 weight 
sections t-butyl peroxybenzoate: Two weight sections [0042] After [ of the coat raw material 41 ] 
impregnation 70 seconds, the injection-molded product which changes from the thermoplastics in which 
a typical perspective view is shown to (A) of drawing 8 was picked out from metal mold. The whole 
outside surface of an injection-molded product 50 was covered with the hardened coat 55, and the 
thickness of a coat 55 was about 50 micrometers in average. The coat 55 had covered the part 51 of the 
injection-molded product equivalent to the part 52 and the main cavity 14 of an injection-molded 
product equivalent to the central field 21 of the auxiliary cavity 20. Moreover, the coat was not formed 
in the part 54 of an about 13 fitting section [ of metal mold ] injection-molded product although a part of 
part 53 of the injection-molded product equivalent to the edge field 22 of the auxiliary cavity 20 was 
covered with the coat 55. Since this is thicker than the cavity thickness of the edge field 22 of the 
auxiliary cavity 20, the cavity thickness of the auxiliary cavity 20 constructed in the free passage section 
23 from the central field 21 of the auxiliary cavity 20 It is because the coat raw material 41 poured in 
from the coat raw material impregnation section 24 flows to the free passage section 23 from the central 
field 21 of the auxiliary cavity 20 which is a heavy-gage part alternatively, and it hardly flows if it goes 
to the edge field 22 of the auxiliary cavity 20. In addition, finally the parts 52, 53, and 54 of the 
injection-molded product fabricated by the auxiliary cavity 20 are cut, and are removed. 
[0043] The migration situation of the mold internal pressure in the center section of the main cavity 14 
in injection of this melting resin of a series of and the impregnation process of a coat raw material and 
the movable-die section 12 is shown in drawing 9 . In addition, a continuous line shows mold internal 
pressure among drawing 9 R> 9, and a broken line shows the amount of displacement of the movable- 
die section. 

[0044] (Example 2) In the example 2, except for the point which set thickness (T2) of the central field of 
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an auxiliary cavity to 3.5mm, the structure and magnitude of metal mold were made to be the same as 
that of an example 1, the same thermoplastics as an example 1 was used, and the radiation condition of 
melting resin and the impregnation conditions of a coat raw material were also made to be the same as 
that of an example 1. The typical perspective view of the injection-molded product which consists of the 
obtained thermoplastics is shown in (B) of drawing 8 . The whole outside surface of an injection-molded 
product 50 was covered with the hardened coat 55, and the thickness of a coat 55 was about 50 
micrometers in average. The coat 55 had covered the part 51 of the injection-molded product equivalent 
to the part 52 and the main cavity 14 of an injection-molded product equivalent to the central field 21 of 
the auxiliary cavity 20. Moreover, in the example 2, although the thickness (T2) of the central field of an 
auxiliary cavity was thicker than the example 1 therefore, it differed in the example 1, and the part 53 of 
the injection-molded product equivalent to the edge field 22 of the auxiliary cavity 20 was not covered 
with a coat 55. 

[0045] (Example 3) An example 3 is deformation of an example 1 and the slot 25 (coat raw material 
outflow prevention slot 25) which prevents the outflow of a coat raw material is established in metal 
mold side 20A of the side into which the coat raw material of the edge field 22 of the auxiliary cavity 20 
is poured. The configuration of the auxiliary cavity 20 was carried out as follows. In addition, except for 
the point that the coat raw material outflow prevention slot 25 is formed, the structure and magnitude of 
metal mold are the same as that of an example 1 . The typical sectional view of the metal mold 1 0 in an 
example 3 is shown in drawing 10 . Moreover, the configuration of the main cavity and an auxiliary 
cavity is shown in the typical perspective view of drawing 1111 . 

[0046] The central field 21 of the auxiliary cavity 20 is surrounded by the edge field 22 except for the 
considerable part of the free passage section 23. Moreover, there is no level difference based on the 
difference between the cavity thickness constructed in the free passage section 23 from the central field 
21 of the auxiliary cavity 20 and the cavity thickness of the edge field 22 of the auxiliary cavity 20 in 
metal mold side 20A of the auxiliary cavity of the side into which a coat raw material is poured, and it is 
flat. Cavity thickness of the central field 21 was set constant. 
[The dimension of an auxiliary cavity] 

Width of face : 30mm die length : Thickness of the thickness: 1.2mm central field which is 30mm edge 
field: 2.8mm [0047] The magnitude of the coat raw material outflow prevention slot 25 is shown below. 
In addition, except for the considerable part of the free passage section 23 of the auxiliary cavity 20 and 
the main cavity 14, the coat raw material outflow prevention slot 25 is established in metal mold side 
20A of the side into which the coat raw material of the edge field 22 of the auxiliary cavity 20 is poured 
so that the central field 21 of the auxiliary cavity 20 may be surrounded. 
[The dimension of a coat raw material outflow prevention slot] 

Width of face (W0) :0.5mm depth (DO) : 1mm [0048] In the example 3, the same thermoplastics as an 
example 1 was used and the radiation condition of melting resin and the impregnation conditions of a 
coat raw material were also made to be the same as that of an example 1 . 

[0049] The typical perspective view of the fabricated injection-molded product is shown in drawin g 12 . 
The hardened coat 55 had covered the whole outside surface of an injection-molded product 50, and the 
thickness of a coat 55 was about 50 micrometers in average. The coat 50 had covered the part 51 of the 
injection-molded product equivalent to the part 52 and the main cavity 14 of an injection-molded 
product equivalent to the central field 21 of the auxiliary cavity 20 surrounded with the light-gage rib 56 
formed of the coat raw material outflow prevention slot. Moreover, the part 53 of the injection -molded 
product equivalent to the edge field 22 of the auxiliary cavity 20 of the outside of the light-gage rib 56 
was not covered with a coat 55. Furthermore, the coat was not formed in the part 54 of an about 13 
fitting section [ of metal mold ] injection-molded product. 

[0050] (Example 4) An example 4 is also deformation of an example 1. In the example 4, the same 
injection-molding equipment and metal mold as an example 1 were used, thermoplastics was injected to 
the main cavity 14 by the radiation condition shown below, the main cavity 14 and the auxiliary cavity 
20 were filled up with melting resin, and dwelling actuation was performed after that. 
[Thermoplastics used] Mitsubishi engineering plastics incorporated company make, PBT resin Nova 
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DEYURU 501 0R5 [the radiation condition of a die temperature and melting resin, and dwelling 
conditions] 

movable-die section: 120-degreeC fixed metal mold section: - 120-degreeC resin temperature : 240- 
degreeC injection pressure : 1000kg/cm2-G dwelling pressure : 600kg/cm2-G dwelling time : 10 
seconds [0051] It differs in an example 1 after dwelling process termination, is in the condition of the 
same mold locking force, and is in the condition that space is not formed between the metal mold side of 
the main cavity 14, and the resin injected in the main cavity 14. The same coat raw material as the 
example 1 by which specified quantity measuring was carried out was poured into the metal mold side 
of the main cavity 14, and the boundary of the resin injected in the main cavity 14 using the same coat 
raw material injector as an example 1 . Impregnation of a coat raw material was made into immediately 
after termination of dwelling actuation, and made impregnation time amount 1 .5 seconds. Moreover, 
transfer pressure of a coat raw material was set to about 330-380kg/cm2-G. In addition, the mold 
internal pressure in front of coat raw material impregnation was about 150kg/cm2-G. 
[0052] The injection-molded product which consists of thermoplastics was picked out from metal mold 
after [ of a coat raw material ] impregnation 70 seconds. The front face of an injection -molded product 
was covered with the hardened coat, and the thickness of a coat was about 50 micrometers in average. 
The coat had covered the part of the injection-molded product equivalent to the part and the main cavity 
of an injection-molded product equivalent to the central field of an auxiliary cavity. On the other hand, 
the coat was not formed in the part of the injection-molded product equivalent to the edge field of an 
auxiliary cavity, and the part of the injection-molded product equivalent to the fitting section of metal 
mold. 

[0053] (Example 5) An example 5 is related with the injection-molding approach concerning the 2nd 
mode of this invention. Also in the example 5, the same injection-molding equipment as an example 1 
was used. In addition, the structure of the metal mold in an example 5 and the auxiliary cavity 20 is the 
same as an example 1 . 

[0054] Hereafter, with reference to drawing 6 R> 6, drawing 13 , and drawing 7 which are typical 
sectional views, such as metal mold, the injection-molding approach concerning the 2nd mode of this 
invention is explained. 

[0055] First, the melting resin which consists of thermoplastics in the main cavity 14 where metal mold 
is held by the predetermined mold clamp force (lOOtf) was injected, and it was filled up with melting 
resin in the main cavity 14 and the auxiliary cavity 20. The injected melting resin 40 flowed in in the 
auxiliary cavity 20 via the free passage section 23, and it filled up also with the auxiliary cavity 20 with 
melting resin 40 (refer to drawing 6 ). A radiation condition is shown below. 

[Thermoplastics used] Mitsubishi engineering plastics incorporated company make, PC/PET alloy resin 
You pyrone MB21 12 [a die temperature and a radiation condition] 

movable-die section: - 120-degreeC fixed metal mold section: - 120-degreeC resin temperature : 280- 
degreeC injection pressure : 1000kg/cm2-G [0056] Dwelling was performed during the predetermined 
period after the completion of injection of melting resin 40. The dwelling pressure was made to 
500kg/cm2-G and dwelling time was made into 10 seconds. 

[0057] Mold locking force was reduced after dwelling process termination. Mold locking force after 
reduction was set to about 5tf, and reduction start time was made into the 20-second back of an after 
[ dwelling process termination ]. At this time, mold internal pressure was set to 0kg/cm2-G, and space 
42 was formed between the resin 40 in the main cavity 14, and the metal mold side of the main cavity 
14, and space 43 was formed between the resin 40 in the auxiliary cavity 20, and metal mold side 20A 
of the auxiliary cavity constructed in the free passage section 23 from the central field 2 1 of the auxiliary 
cavity 20 (refer to drawing 13 ). 

[0058] Subsequently, the coat raw material 41 was poured in for the same coat raw material 41 as an 
example 1 from the coat raw material impregnation section 24 into this space 42 and 43 (refer to 
drawing 7 ). The impregnation conditions of the coat raw material 41 were carried out as follows. In 
addition, transfer pressure of the coat raw material 41 was set to about 20-50kg/cm2-G. 
[The impregnation conditions of a coat raw material] 
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Impregnation start time : Immediately after [ the completion of mold-locking- force reduction ] 
impregnation time amount : 1.5 seconds [0059] The injection-molded product which consists of 
thermoplastics was picked out from metal mold after [ of a coat raw material ] impregnation 70 seconds. 
The front face of an injection-molded product was covered with the hardened coat, and the thickness of 
a coat was about 50 micrometers in average. The coat had covered the part of the injection-molded 
product equivalent to the part and the main cavity 14 of an injection-molded product equivalent to the 
central field 21 of the auxiliary cavity 20. However, the coat was not formed in the part 53 of the 
injection-molded product equivalent to the edge field 22 of the auxiliary cavity 20, and the part of an 
about 13 fitting section [ of metal mold ] injection-molded product. Since this is thicker than the cavity 
thickness of the edge field 22 of the auxiliary cavity 20, the cavity thickness of the auxiliary cavity 20 
constructed in the free passage section 23 from the central field 21 of the auxiliary cavity 20 Construct 
in the free passage section 23 from the central field 21 of the auxiliary cavity 20, and space 43 is formed 
between metal mold side 20A of the auxiliary cavity 20, and the resin in the auxiliary cavity 20. It is 
because the inside of the space 43 which requires the coat raw material 41 is flowed alternatively, and it 
hardly flows if it goes to the edge field 22 of the auxiliary cavity 20. 

[0060] The point using the metal mold with which the main cavity 14 and the auxiliary cavity 20 which 
have the configuration which shows a typical perspective view to drawing 14 in the example 1 of a 
comparison were prepared, (Example 1 of a comparison) And except for the point that the coat raw 
material impregnation conditions shown below differ, restoration of the melting resin to injection, the 
main cavity 14, and the auxiliary cavity 20 to the main cavity 14 of melting resin, reduction of clamping 
pressure, impregnation of a coat raw material, and hardening were performed on the same approach and 
conditions as an example 1. In addition, the used metal mold is the same as the metal mold used in the 
example 1 except the configuration of the auxiliary cavity 20. In the example 1 of a comparison, the 
cavity thickness (T) of the auxiliary cavity 20 was set constant. 
[The configuration of an auxiliary cavity] 

width of face (W):30mm die-length (L):30mm thickness (T): - 2.8mm [the conditions of impregnation 
of a coat raw material] 

Impregnation start time : Immediately after [ the completion of mold-locking-force reduction ] 
impregnation time amount : 1 .5-second setting time : Mold internal pressure in front of 70 second coat 
raw-material impregnation: Transfer pressure of an about 220kg/cm2-G coat raw material : About 300- 
350kg/cm2-G [0061] After [ of a coat raw material ] impregnation 70 seconds, the injection -molded 
product which consists of thermoplastics was picked out from metal mold. It was covered with the coat 
which the whole outside surface of an injection-molded product hardened, and the thickness of a coat 
was about 30 micrometers in average. In addition, the whole outside surface is also mostly covered with 
the coat, and the hardened coat of the part of the injection-molded product equivalent to the auxiliary 
cavity 20 which is regarded as having flowed out of the auxiliary cavity 20 was checked by the fitting 
section 13 of metal mold. 

[0062] (Example 2 of a comparison) In the example 2 of a comparison, restoration of the melting resin 
to injection, the main cavity 14, and the auxiliary cavity 20 to the main cavity 14 of melting resin, 
reduction of clamping pressure, impregnation of a coat raw material, and hardening were performed on 
the same approach and conditions as an example 1 except for the point using the metal mold with which 
the main cavity 14 and the auxiliary cavity 20 which have the configuration which shows a typical 
perspective view to drawing 15 were prepared. In addition, the used metal mold is the same as the metal 
mold used in the example 1 except the configuration of the auxiliary cavity 20. The typical sectional 
view of the metal mold 10 in the example 2 of a comparison is shown in drawing 15 R> 5. 
[0063] The configuration of the auxiliary cavity 20 in the example 2 of a comparison was carried out as 
follows. In addition, unlike the example 1, only by the edge field 22 of the auxiliary cavity 20 going to 
the fitting section 13 of metal mold, it is formed, and the central field 21 of the auxiliary cavity 20 is not 
surrounded by the edge field 22. That is, the central field 21 has extended to the edge of the auxiliary 
cavity 20 along the direction and the direction of an abbreviation right angle which connect the coat raw 
material impregnation section 24 and the free passage section 23. Cavity thickness of the central field 21 
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was set constant. 

[The dimension of an auxiliary cavity] 

Width of face (W) : 30mm die length (L) : Thickness of the thickness (Tl): 1.2mm central field which is 
30mm edge field (T2): 2.8mm [0064] The typical perspective view of the fabricated injection-molded 
product 50 is shown in drawing 16 . The hardened coat 55 had covered the whole outside surface of an 
injection-molded product 50, and the thickness of a coat 55 was about 30 micrometers in average. In 
addition, the whole outside surface is also mostly covered with the coat, and the hardened coat of the 
part of the injection-molded product equivalent to the auxiliary cavity 20 which is regarded as having 
flowed out of the auxiliary cavity 20 was checked by the fitting section 13 of metal mold. 
[0065] As mentioned above, although this invention was explained based on the desirable example, this 
invention is not limited to these examples. The conditions explained in the example and the used 
ingredient are instantiation, and can be changed suitably. Moreover, the structure of an injection- 
molding equipment metallurgy mold is also instantiation, and can carry out a design change suitably. 
The arrangement location to the configuration of an auxiliary cavity, magnitude, and the main cavity is 
also instantiation, and can carry out a design change suitably depending on the configuration of the 
injection-molded product which should be fabricated etc. In the metal mold explained in the example, 
although the coat raw material injector 30 is attached in the fixed metal mold section 1 1, the coat raw 
material injector 30 may be attached in the movable-die section 12. A coat can be formed in the inside of 
the injection-molded product of a core box by this. Furthermore, if the coat raw material injector 30 is 
attached in each of the fixed metal mold section 1 1 and the movable-die section 12, a coat can be formed 
in both the side front of the injection-molded product of a core box, and an inside, for example. 
[0066] 

[Effect of the Invention] According to this invention, the marks of the coat raw material impregnation 
section do not remain on the surface of mold goods. And it can prevent that a coat raw material begins to 
leak from the coat raw material impregnation section to the fitting side of metal mold certainly by 
specifying the cavity thickness of the central field of an auxiliary cavity, and an edge field. Furthermore, 
if a coat raw material outflow prevention slot is established in the near metal mold side where the coat 
raw material of the edge field of an auxiliary cavity is poured in, it can prevent that a coat raw material 
begins to leak from the coat raw material impregnation section to the fitting side of metal mold much 
more certainly. 



[Translation done.] 
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